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Abstract 
The use of technology in teaching and learning mathematics has become more essential especially with the availability of new 
mathematics software or softwares that are downloadable for free from the internet.  This paper looked into students’ motivation 
when using the V-Transformation courseware and an open source software, GeoGebra.  The instrument used in this study was 
based on the ARCS model which consisted of attention, relevance, confidence and satisfaction components.  Finding showed that 
there was a significant difference in the students’ attention using V-Transformation (M=4.05, SD= .811) compared to using 
GeoGebra (M=3.66, SD= .445; t(69)=2.514, p=0.014).  Significant difference also was identified for the relevance component 
after using the V-Transformation (M=3.89, SD= .609) and GeoGebra (M=3.52, SD= .559; t(69)=2.641, p=0.001).  However, no 
significant differences were found in students’ confidence and satisfaction using V-transformation and also GeoGebra software.  
For overall motivation, the finding showed that there was a significant difference between the motivation of students using V-
transformation (M=3.78; SD = 0.403) as compared to the GeoGebra (M= 3.50; SD= 0.458; t(69)= 2.704, p=0.009).  This finding 
suggested that technology could be used to motivate students in teaching and learning mathematics.  
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1. Introduction 
 Over the past few decades, increased attention has been given to integrating computer into the education system.  
In Malaysia, the computer has been used primarily to support current methods of teaching, especially in the teaching 
of science and mathematics.  The computer has been found to be effective as a tool for enhancing teaching and 
learning. With multimedia capabilities, students are able to visualize mathematical concepts that are difficult to 
imagine using traditional methods of teaching. There are various types of mathematics software which can be used 
in classroom teaching.  Computer Algebra System (CAS), dynamic geometry software, and spreadsheets are the 
main types of educational software currently used in teaching and learning mathematics (Drijvers & Trouche, 2007).  
However, different packages support teaching at a variety of curriculum levels; each requiring different amounts of 
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time for students to become proficient with the software (Hohenwarter, Hohenwarter, Kries & Lavicza, 2008).  
Open source dynamic mathematics software, GeoGebra tries to combine the ease-to-use of dynamic geometry 
software with the versatile possibilities of CAS (Hohenwarter & Preiner, 2007).  GeoGebra is an open source 
software under General Public License (GPL) and freely available at www.geogebra.org.  This software combines 
geometry, algebra and calculus into a single ease-to-use package for teaching and learning mathematics from 
elementary to university level (Hohenwarter, et al., 2008).   
 Using computer in teaching and learning is not only to increase students’ performance but also students’ 
motivation.  Motivation refers to a person’s desire to pursue a goal or perform a task, which is manifested by choice 
of goals and effort in pursuing the goal (Keller, 2007).  Therefore, in studying students’ motivation while they are 
using computers is necessary to collect specific information to help instructors clarify underlying motivational 
problems.  Gabrielle (2005) designed and applied technology-mediated instructional strategies (TMIS) based on the 
ARCS model.  TMIS were delivered though Personal Digital Assistant (PDA), web, CD-ROM and others 
technologies.  Results suggested that students who accessed the TMIS had significantly higher levels of motivation 
than control group students.  In another study, Song & Keller (2001) examined the effects of a prototype of 
motivationally-adaptive computer-assisted instruction (CAI).  The motivation strategies used in the CAI were 
developed based on the ARCS model.  Results suggested that the CAI treatments had an effect on components of 
motivation, specifically attention [F(2, 57) = 5.07, p < .01] and relevance [F(2, 57) = 4.24, p < .05]. Pair-wise 
comparison revealed that students in the motivationally adaptive CAI showed higher scores in both attention and 
relevance.   
This study investigated students’ motivation using two mathematical softwares in learning transformation, by 
adopting the ARCS Model  for Motivational Design [Keller, 1987a, 1987b] due to its applicability and practicability 
in designing, developing, and evaluating instructional materials.  Keller suggested that learning motivation is 
affected by attention, relevance, confidence, and satisfaction.   
2. Methodology 
A true experimental design was employed, using students from a school who were random assigned into two 
groups. The first group learned transformation using GeoGebra while the other group used V-Transformation (V-
Transform), a courseware developed by a group of researchers, based on students’ difficulties.  At the end of the 
experiment, the students were given questionnaires to measure their motivation level based on the ARCS model. 
Four dimensions were investigated namely students’ attention, relevance, confidence and satisfaction, for both 
technological tools.  The data were analyzed using descriptive statistics and t-test.  
3. Findings 
The results of this study focused on the differences in secondary school learners’ motivation using V-Transform and 
GeoGebra.  Thirty-item instrument was developed based on the ARCS Model. Each of the items was measured 
using a four-point Likert scale ranging from ‘strongly disagree’ (1) to ‘strongly agree’ (4). 
  
3.1. Attention 
  
Attention in this study refers to how GeoGebra/V-Transform could attract students’ attention while using it.  This 
dimension measures how both technologies could hold students’ interest and stay active while using it.  For this 
purpose, seven items were used to measure students’ attention when using GeoGebra/V-Transform.  The overall 
mean scores for this dimension shows that V-Transform (M=3.91, SD= 0.465) was higher compared to GeoGebra 
(M=3.66, SD= 0.445).  Table 1 shows the mean scores for each item. 
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Table 1 : Mean response to items measuring attention on using GeoGebra/V-Transform. 
 
V-Transform GeoGebra Items 
Mean SD Mean SD 
The use of GeoGebra/V-Transform attracts my attention. 4.03 0.577 3.62 0.924 
Learning transformation using GeoGebra/V-Transform can hold my interest in using it until the 
class finished. 
4.74 0.539 3.68 0.784 
The screen visual in the GeoGebra/V-Transform  is interesting 3.85 0.610 3.59 0.927 
The way information is arranged in each screen helps me to be consistently focused. 3.97 0.797 3.78 0.712 
Using GeoGebra/V-Transform makes me active while learning mathematics. 3.71 0.836 3.68 0.747 
Using the GeoGebra/ V-transform makes me want to learn more about transformation. 3.94 0.886 3.68 0.747 
Learning transformation using GeoGebra/ V-transform is very challenging. 4.09 0.996 3.59 0.762 
  
 Students who used V-Transform responded more favorably in the measure of students’ attention. All items 
referring to the use of V-transform have higher mean compared to GeoGebra. Items that were strongly agreeable 
related to the use of V-transform were that it could hold students’ interest (M=4.74, SD=0.539) and that it was very 
challenging (M= 4.09, SD=0.996).  Further analysis on the mean differences on students’ attention for both groups 
using t-test showed that there was a significant difference between the mean scores on attention for the V-transform 
group compared to the GeoGebra group [t(69) = 2.329, p<.05]. The magnitude of the differences in the mean is 
moderate (eta squared= 0.07). This finding implied that the group using V-Transform reflected that the software 
attracted their attention more than the feelings of students who were in GeoGebra group. 
 
3.2. Relevance 
 
Relevance measures the degree to which the user believes that using GeoGebra/V-Transform will help them in 
understanding concepts on transformation. For this purpose, eight items were used to measure the relevance of using 
both softwares in learning transformation concepts.  Students in the V-Transform group had rated with higher mean 
in using (M=3.89, SD=0.609) compared to the usage of GeoGebra (M=3.52, SD=0.559).  Table 2 displays the mean 
responses for each item for this dimension.  
 
Table 2 : Mean response to items measuring relevance on using GeoGebra/V-Transform. 
 
V-Transform GeoGebra Items 
Mean SD Mean SD 
*The use of GeoGebra/V-Transform didn’t give me any extra knowledge on transformation topics. 1.91 0.793 2.43 1.14 
*The application in GeoGebra/V-Transform didn’t help my understanding on each transformation 
concept. 
2.06 0.886 2.57 1.17 
The presentation in GeoGebra/V-Transform helps me to solve questions in transformation. 3.97 0.870 3.68 0.784 
*The arrangement of the content in GeoGebra/V-Transform does not help me understand 
transformation topics.  
2.12 0.946 2.49 1.11 
*The usage of GeoGebra/V-Transform didn’t help my understanding towards transformation topics. 2.18 1.058 2.38 0.982 
*I couldn’t give continuous attention because the use of GeoGebra/V-Transform is hard to 
understand. 
2.35 1.070 2.81 0.776 
The use of GeoGebra/V-Transform is relevant to transformation topics. 3.82 0.716 3.62 0.828 
The GeoGebra/V-Transform should also be used for other mathematics topic. 3.94 0.886 3.57 0.929 
 
 Students who used V-Transform gave a more positive rating in all items compared to those who used the 
GeoGebra.  Items related to the use of the V-Transform helped them to solve questions (M=3.97, SD=0.870) and 
that they agreed the V-Transform could also be used for other mathematics topic (M=3.94, SD= 0.886) were the two 
with the highest mean. Students using V-Transform also responded with least agreement on all five negative items. 
Upon comparing the difference between the two group means, i.e. V-Transform group (M= 3.89, SP = 0.609) and 
GeoGebra group (M = 3.52, SP = 0.559, analysis showed that there was a significant difference between the means 
on relevance between the groups [t(69) = 2.641, p = .010)]. The magnitude of the differences in the mean is small 
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(eta squared= 0.03). This shows that students who used V-Transform felt that the software was more relevant to use 
in learning transformation compared  to the rating of students who used GeoGebra. 
3.3. Confidence 
 In this study, confidence refers to how student feels they can handle and overcome problems when using 
GeoGebra/V-transform on their own.  The overall mean for this dimension indicated that V-Transform (M=3.50, 
SD=0.495) has the higher mean compared to GeoGebra (M=3.36, SD=0.413).  Detail mean scores for response of 
each item are as shown in Table 3.  Data showed that higher agreement on the item, “I enjoyed trying new things 
using GeoGebra”(M=4.05, SD=0.911) and the item “After this, I am confident to use GeoGebra” (M=3.81, 
SD=1.076) which were favorable to GeoGebra. However, t-test indicated that there was no significant difference on 
mean confidence between V-Transform (M=3.50, SD= 0.495) with GeoGebra (M=3.36, SD=0.413; t(69)=1.253, 
p=0.215). This shows that students in both groups have the same confidence using both softwares. 
 
Table 3: Mean response to items measuring confidence on using GeoGebra/V-Transform. 
 
V-Transform GeoGebra Items 
Mean SD Mean SD 
I felt that using GeoGebra/ V-Transform is frightening. 2.06 0.952 2.35 0.978 
I don’t have any problems using GeoGebra/ V-Transform. 3.35 0.884 3.43 0.835 
When I faced any difficulties using GeoGebra/ V-Transform, I know how to handle it. 3.50 0.896 3.30 0.702 
After using GeoGebra/ V-Transform software, I can learn all the applications on my own. 3.32 0.878 3.22 0.886 
I feel confidence to answer transformation test because of the presentation in the GeoGebra/ 
V-Transform is good. 
3.59 0.892 3.41 0.927 
I never felt that I would be able to learn GeoGebra/ V-Transform. 2.76 0.987 3.08 0.862 
I enjoyed trying new things using GeoGebra/ V-Transform. 4.00 0.888 4.05 0.911 
After this, I am confident to use GeoGebra/ V-Transform. 3.76 0.923 3.81 1.076 
3.4. Satisfaction 
 Satisfaction refers to how students’ enjoy and are satisfied learning transformation using GeoGebra and V-
Transform.  The overall mean scores showed a mean agreement that was higher for students using V-Transform 
(M=3.71, SD=0.450) compared to GeoGebra (M=3.48, SD=0.709).  Table 4 displays the mean responses for each 
item for this dimension.  Items with highest mean were items related to students learning new things using V-
Transform (M=3.85, SD= 0.610).  However, there was no significant difference between mean satisfaction for 
students using V-Transform (M=3.71, SD=0.450) compared to those using GeoGebra (M=3.48, SD= 0.709, t(61.55) 
= 1.625, p=0.103). The magnitude of the differences in the mean was small (eta squared= 0.04). This shows that 
both groups are satisfied using V-Transform and GeoGebra in learning transformation. 
 
Table 4: Mean response to items measuring satisfaction on using GeoGebra/V-Transformation. 
 
V-Transform GeoGebra Items 
Mean SD Mean SD 
I’m very satisfied learning transformation using GeoGebra/ V-Transform.  3.68 1.007 3.57 1.119 
I enjoyed as soon as I finished using GeoGebra/ V-Transform.  3.79 0.687 3.54 1.043 
I learnt many new things when using GeoGebra/ V-Transform. 3.85 0.610 3.54 0.869 
*Too many things to learn in GeoGebra/ V-Transform that makes me uncomfortable. 2.76 0.855 2.97 0.928 
I felt very satisfied because I could learn a lot using GeoGebra/V-Transform on transformation 
topics. 
3.82 0.716 3.54 0.931 
*I felt that using GeoGebra/ V-Transform was boring. 2.24 1.017 2.51 1.121 
I will ask my teachers to use GeoGebra/V-Transform in mathematics classes. 3.82 0.797 3.65 1.086 
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3.5. Overall Motivation 
The overall motivation refers to the total mean scores of every dimension in ARCS Model.  Table 5 indicated that 
there was significant difference on overall students’ motivation using V-transformation (M=3.78, SD=0.403) 
compared to those using GeoGebra (M=3.50, SD=.458, t(69)=2.704, p=0.009). The magnitude of the difference in 
the means was moderate (eta squared= 0.10).   This shows that students using V-Transform are more motivated 
using it in learning transformation compared to GeoGebra.  
 
Table 5: Comparison of students’ overall motivation using V-Transform versus GeoGebra. 
 
Experimen Groups N Mean Standard Deviation t  Df Significance 
 V-Transform 34 3.78 0.403  
2.704 
 
69 
 
0.009 
GeoGebra 37 3.50 0.458    
 
4. Discussion 
 This was a novice attempt to encourage school students to use ICT in learning transformation.  This research was 
to seek students’ motivation in using a courseware developed by the researcher and the open source software.  For 
that purpose, the ARCS model was used to investigate students’ motivation.  By using this model, researchers could 
identify and understand how students’ motivation could change over time. In addition, researchers also investigate 
among all four ARCS components to optimize the findings.  In this study, the findings revealed that students were 
motivated to use both softwares.  However, statistical analysis showed that the V-transform attracted more 
students’attention while using it.  Students also felt that V-Transform was more relevant to them during learning 
transformation.  Overall motivation also indicated that students using V-Transform were significantly motivated 
compared to students using GeoGebra. Findings by Gabrielle (2005) and Song & Keller (2001) also found that using 
ICT could motivate students.  Although students in both groups were quite apprehensive at first, but they enjoyed 
using both softwares during the experiment. Most importantly, they experienced a new perspective in learning 
mathematics. 
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